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Alssks. Sitka. Magnetic Observatory. U. S. Coaat and Geodetic 
Survey. J. W. Green. 

Lat. 57' 03' 00" N.; long., 136' 30' C8" W. ElmtIon, 15.2 metws. 

Instruments: Two Bosch-Omori, 10 and 12 kg. 
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(No earthquake recorded during April, 1917.) 

I km- 

Arizona. Tucson. 'Magnetic Obsmatory. U. S .  Coast and Geodetic 
Survey. F. P. Ulrich. 

Lat., 32' 14' 48'' N.; long., l l O o  50' Oe" W. Elevation, 788.6 meters. 

Instruments. Two Bosch-Omori, 10 and 12 kg. 

V T O  
E 10 13.9 

hstnunental constants: { N 10 10.1 

(No earthquake recorded during April, 1917.) 

........ 

California. Berkeley. University of Calyofornia. 

(See Bulletin of the Seismographic Stations, University of California.) 
Lat., 37' 52' 16" N.; long., 122' 15' 37" W. Elevation, W.4 meters. 

€I. m. 8. 
Ln .... 12 15 .. 
Fa .... 14 10 .. 

California. Mount Hamilton. Lick Observutoy. 
Lat., 37" 20' !W' N.; long., 121' 38' 34" W. Elevation, 1,281.7 meters. 

(See Bulletin of the Seismographic Stations, University of California.) 

California. Point Loma. Raja E o p  Amdmny. F. J. Dick. 
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Lat., 32O 43' 03" N.; long., 117' 15' 16" W. Elevation, 91.4 meters. 

Instrument: Two-component, C. D. West aeirrmascope. 
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California. Santa Clara. UmiwrSity of Sun& Clara. J. S .  Ricard, S. J. 
Lat., 37O 26' 36" N.; long., 121" 57' 03" W. Elevation, 27.43 meters. 

(See record of the Seismographic Station, University of Santa Clara.) 

e ...... 
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Colorado. Denver. Sacred Heart College. Earthquake Station. 
A. W. Forstall, S. J. 

Lat., 39' 40' 36" N.; long., lM'S6' 54" W. Ele\-ation. 1.655 meters. 

Instrument: Wiecliert 511 kg.. astatic. horlzontnl pendulum. 
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Lu .... 12 15 51 ~ ~ I S I I I S  present. 
F ..... 125500 

15 ........ .... 17 20 Somewhat doubtful 
........ .... 17 23 wtobeingselsmlc. 

District of Columbia. Wash.ington. U. S .  Teather Bureau. 
Lnt.. 38' 54' 12" N.: long., 7 i o  03' 03" W. Elevation, 21 meters. 

Instmment: Marvin (vertical pendulum, undamped. Mechanical registration). 
V To 

Instrumental constants: 110 6.1 
, , , I  

Yksouri quake. 
Minute but d b  
tinct tremors w!th 
very short 
si1 e r i m p m X %  
mKrmisms. 

e.. ... _I 16 16 32 I.. ..... .I_. ... -1.. ....I...... 1 Phnses indistinguish- 

F 16 45 00 I 1 1 31. .... 16 20 38 ........ 23 ............ nlik. ..... ........ ............ ...... 
29 ........ 

..... ..... 
13 01 OU 

District of Columbia. Washington. Georgetown University. 
F .  A. Tondorf, 5. J. 

Lat., 38' 54' 25'' N.; long., 77' 09' 21" W. Elevation, 42.4 meters. Subsoik Decayed 
diorite. 

Instruments: Wlechert 200 kg. nstatk horhontal pendulums, 80 kg. verttcnl. 
V Te e 

E 165 51i 0 

z 110 J.0 0 
Instrumental constants: 

22 1 ........ I $: :::: 1 6 24 41 1 ........ 1 ...... 1 ...... 1 ...... 1 Phases verg dlf thl t  
6 52 00 .......................... to distinguish. 
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e ...... 
L ..... 
Y ..... 
C ..... 
F ..... 
L ..... 
Y ..... 
C ..... 
e ...... 
eL .... 
Y ..... 
G ..... 
F ..... 
eP .... 
L ..... 
Y ..... 
C ..... 

MONTHLY WEATFIER REVIEW. 
TABLB t . - I h ~ h d  zcpdr, A f l ,  1 9 1 7 a t h d .  

H.m.8. Sce. p p km. 
13 2.5 18 .......................... 
13 37 36 24 .................. 
13 46 36 ........ *wO ............ 
13 51 00 .......................... 
14 04 00 .......................... 
4 35 00 .......................... Tlmesmcertsin;mo- 
4 23 18 ........ Zaoo ............ tion of paper not 
4 45 00 .......................... uniform. 

3 40 48 .......................... 
3 5 0 0 6  10 .................. 
3 5 6 0 0  ........ w00 ............ 
3 6 9 4 8  .......................... 
4 0 8 -  .......................... 

12 a9 24 .......................... 
123906 10 .................. 
12 42 18 ........ *lo0 ............ 
12 45 00 .......................... 

Hawaii. Honolulu. Magnetic Obsnwtwy .  U. S .  Coast and Geodetic 
Survey. Frank Neuman. 

Imtrument: Mllne selsmogreph of the Wsmologieal Committee of the Britlsh Associa- 
tlon. 

To 
Instrumental constant.. 18 

h t . ,  21*19' 12" N.; long., 158' 03' 48" W. Elevatlou, 15.2 meters. 

F.. .. .I 12 49 00 

1917. 
Apr. 3. 

5 5  

12 

15 

16 

21 

23 

m 

a9 

29 

........ ,...... ......I ...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

..... 

..... 

..... 

eP .... 
eL .... 
Y ..... c ..... 
eP .... 
eL .... 
M ..... c..... 

19 30 48 .......................... 
19 42 54 .......................... 
19 49 00 19 *lo0 ............ 
1953600 .......................... 
1 2 3  12 .......................... 
13354 10 .................. 
1 3 5  30 ........ *la ............ 
1 4 3  00 1 .......................... 

e ...... 
Y ..... 
F ..... 
eP .... 
eL .... 
M ..... 
F ..... 

eL.. ..... .. 046600 ...... .... ...... 
0 46 36 ........ 

12 27 48 .......................... 
12 42 00 10 *lo ............ 
13 26 00 .......................... 
16 10 54 ........................... 
16 32 30 .......................... 
16 36 24 19 el00 ............ 
16 44 - .......................... 

P ..... 14 13 00 .......................... 
Y ..... 14 20 54 ........ Zaoo ............ 
C ..... 14 a3 42 .......................... 
F ..... 14 40 - .......................... 
eL .... 1 14 18 54 1 21 I ...... 1 ......I ...... 

P.. ... 10 53 15 
H.m.a. 

pa .... mo8B 
Sa? ... 20 63 56 
Sa?.. . m 53 57 
L ..... a 0 5 4 1 2  
MI.. . 20 54 13 
Ma... . m 54 14 
F.. ... 21 08 - 
P ..... 283556 
st .... aaaszcl 
L ..... 23 as 45 
Y ..... 238647 
F ..... 234.2- 

I kmm 
.......................... Shock felt locally. .......................... 

.......................... Needles left paper a t  .......................... end of maximum. 

.......................... PandSwryleint .  

........ 3 2 ...... .......................... 

See. 

.......................... .......................... .......................... 

.......................... 

.......................... .......................... 

Ranaas. Luii~ena. Univeririty of Kamaa. Department of F'hyaics 
and Astronomy. F. E. Kester. 

htrumenk Wlechert. 

Lat., 38' 57' 30'' N.; long., 96@14' 58" W. Elevation, 301.1 metera. 

1917. 
Apr. 9 

V To e 
E 177 3.4 4:l 
N a05 a 4  4:i Instrumental ccmst8nts. .{ 

....... 

9 

28 

....... 

....... Pm 01 
sa. 

PI or 
Sa. 

L..... 
Y" ... 
Y B  ... 
F..... 

16 15 19 

18 15 24 

16 19 82 
16 19 44 
1 e m m  
1640 - 

I 1 1 1 1  

3-4 

Maryland. Cheltenham. Maqnelie Observatory. U. 5. Coaat and 
Geodetic Survey. George Hartnell. 

Lat., 3 8 O  44' 00" N.; long., 76' 50' 30'' W. Elevrtion, 71.6 meters. 
Instruments: Two Basch-Omorl, 10 and 12 kg. 

V To 
Instriimental constants..G :! f 

(No earthquakes recorded during April, 1917.) 

.......................... 

.......................... 

.......................... .................. .......................... .......................... 

Maasachuaetta. Cambridge. Hanvzrd Uniaerdy ~Seiantogrnphic Statwn. ' 
J .  13. Woodworth. 

Ut., 4z0 22' 86" N.; long., 71° OB' 59" W. Elevation, 5.4 meters. Foundation: Gladal 

Instruments: Two Boseh-Omorl 100 kg. horizontal pendulums (mechdcal mgbkatlon). . 
sand over clay. 

1' To r 
~trumentalconstants . .{~ 1 4i 

(Report for April, 1917, not received.) 

Miwuri. Saint L o ~ k  8t. h i b  University. Geophysical Observa- 
tory. J. B. Goeaae, S. J. 

Ut., 38- 38' 15" N.: lw., 90" 13' 58" W. Elevation, 180.4 meters. Foundation: 12 feet 
of tough clay over limestone of hfisslssippl system, about 3001eet thick. 

Instruments: Wiechert, 80 kg. wtatlc, horizontal pendulum. 
V To r 

Instrumentalconstants.. 80 7 5 1  

1917. 1 I /B m. a. 1 Sa. 1 p I p 1 km. I 
M.. ... m 52 42 .......................... 
F ..... 21 00 00 .......................... 

Apr. 9 IID .... Pm? ... 20 52 30 .......................... LOCal shock period 
of4 5 secdds. am- 
$&de 19-aO'mm. 

very blurred re* 
.... .. 23 35 08 

..... a35400 .... 23 35 18 blurred. 

zg-s ......I Hour =tact out of 

I I I 

New York. Buffalo. CanisiuS College. John A. Curtin, 5. J. 
Ut., 42' 53' 02'' N.; long., 78" 52' 40" W. Elevatlon, 190.5 meters. 

Instrument: Wlechert 80 kg. hdzontal. 
V TD r:l 

Instrumental constants.. 80 7 6 1  

(Report for April, 1917, not received.) 

New York. Fordham. Fmdluam University. Daniel H. Sullivan, S. J. 
Lat., 40" 51' 47" N.; long., 13' 53' OR" W. Elevation, 23.9 meters. 

Instrument: Wleohert, 80 kg. 

(No record, clock connection out of order.) 

New York. I lkm.  Cornell University. Heinrich Ries. 
Lat., 42' 26' 58" N.; long., i6" 29' 08" W. Elevation, 342.6 meters. 

Instruments: Two Bosch-Omorl, 2.5 kg.. horizontal pendulums (mechdcalreglstratitm). 
V To e 

hI.strumentalconstants..(EN ; g 
(Report for April, 1917, not received.) 
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Date., 'F Phase. Time. 
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TABLE 2.-IndrUmbntal ~spotts, April, 1917-mtinued. 

AmpUtude. 

il. I Am T. tE. Remarks. Date. "\y Phaee. 

Let., 8.67' 38" N.; long., 78' 83' 2W W. Elevation, 27.6 meters. 

Inatnunents: Two B&-Omori. 100 kg. 

Instrumentalconsbh.. 10 P 
v n  

AmpUtude. 

An 1 Ar 
Tlme. "$.* tgk. Remarks. 

(No earthquake recorded during April, 1917. 

l2 

21 

Pato Rico. Vkpes. Magnetic Ob~ruatory. U. S. Coast and Geodetic 
Survey. F. L. Ad=. 

Let., 18. OB' 48'' N.; long., 85' aS' 54'' W. Elevation, 19.8 meters. 

Instruments: Two Bosch-Omorl. 

v n  
b ~ a ~ m ~ . . ~  ;; 

(No earthquake recorded during April, 1917.) 

........ L ..... 4 0 3 3 0  ........ *M) ............ 
F ..... 40700  .......................... 

........ L? .... 0 48 18 .......................... M h O d S l M g O h g r n  
L ..... 1 0 7 l 2  .......................... 
L ..... 1 8 4  m ........ *iw ............ 
F ..... 1 4 8 0 0  .......................... 

Vermont. Nort?@dd. U. 8. Wmthcr BUTGUU. Wm. A. Shaw. 

Let., UelW N.; long., 72.U' W. Elevation, 256 meters. 
bmtS TWO Bosch-Omorl, mechsnicelm&hU~n. 

28 

23 

1917. I I 1H.m. 6. I 8ec. 1 c 1 c I km. I 
F ..... 16 I00 .......................... ble. 

AQ~. 28 ........ e ...... 16 18 00 .......................... No phacles dfacsmi- 

........ e? ..... 1 I 18 .......................... Bthnt4thbkdng. 
e ...... 1 2 5 4 8  ........ *SO ............ 
F... .. 1 4 7  42 I 

I 
.......................... 

........ L ..... 16 17 36 ........ *50 ............ 
F ..... 16 19 M .......................... 

I I I __ I I I I I  

P 

Canada. Ottawa. Dominion AstmnomMal Observatory. -quake 
station. Otto Klotz. 

........ 

Let.. 4 5 O  28' 88" N.; long., 75' 42' 57" W. Elevation, 83 meters. 

e? ..... 
L ..... 
L ..... 
eL .... 
M ..... m .... 

1917. 1 1 1; m. 8. ami7 1 c 1 c km. 1 
z ..... 1 W  ............................ 

Ap. 21 ........ 1 ...... 1 12 W .......................... MsaLed by dorose- 
isms. L... .. ;; 1: .................. 

12 11 IS .......................... 
12 88 18 .......................... 
12 88 I .......................... 
12 41 I .......................... 
124254 ........ W ............ 
182300 .......................... 

1917. 
Apr. 8 

E.m.8. &e. c c m. ........ P? .... 184830 .......................... 
L? .... 13 I as .......................... 
M ..... 14 05 21 ........ .go0 ............ 
F ..... 14 I 4 1  .......................... 

Dlstence probably of 
the d e r  or 11,am 
km. 

12 

28 

28 

29 

L well marlred. 

........ Y ..... 3 58 03 ........ *lo0 ............ 

........ P? .... l W J 0  .......................... 
Y ..... 1 2 1 4 9  ........ +100 ............ 

........ e ...... 16 16 06 .......................... 
e ...... 16 16 48 ........ *50 ............ 

........ P? .... 12 30 34 .......................... 
a1 ..... 12 82 34 .......................... 
L ..... 128483 .......................... 
Y ..... 12 88 81 ........ *wO ............ 
F ..... 124965 .......................... 28 

19 

1917. 1 I I H.m.6. I 8cc. I c 1 c 1 km. I 
Apr. 3 ........ L ..... 14 14 08 .......................... 

M ..... 14 17 18 ........ sa00 ............ End h O d .  

........ (h ..... 16 18 2 l  1-2 .................. 
1. ..... 16 15 14 1-2 .................. 
am?... 16 16 54 8 .................. 
Sr?. .. 16 16 67 2 .................. 
F ..... 16 Xi ............................ 

.: ...... L ..... 861 .. 10 .................. 

..... .................. im 16 14 18 1-2 

P ....... 

1 ~n .... 15 ii :: r 14 I ...... I ...... I ...... 1 
F ..... 1805.. .......................... 1 Reported b the or =tion indicated and collected by the seianologid statlon 

at  Georgetown 6 n l v a \ V a s h l n g t o n ,  D. C. 

}...-.. 
P 

.......................... .......................... .......................... .......................... .................. 
.................. 

Canada. Victoria, B .  C. Dominion M e i % m o l o ~ l  8&. 
Ut.,48*24'N.; long.,129.10W. ElevatIOrIJ67.7mete. Subsoil: Root  

London, APT. 4, 1917. 
Reuter'e Melbourne corr&pondent reporta a local earth uake having 

been felt in tome in northeastern Victoria. A &pat% to Reuter 
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f m y  Auckland, New Zealand, aa a violent eruption of the volcano 
W began Sunday snd etifiontinua. Two persona have been 

8t. Lot&, Mo., Apt. 9, 1917. 
A; distinct earth uake ehock waa felt for s e v d  eeconde thie after- 

noon thmughout t L  eectaon. A number of windowe were broken 
and eeveral chimnep were knocked down. The after-vibrati6ns 
continued for eight minutes. ( h o c .  Press.) 

[See Table 1 and note hereunder, this h u e  of the REVIEW.] 
Santa Barbma, Cal., Apt. 12, 1917. 

A severe earthquake shock was felt here at 8 o'clock to-night. No 
damage waa done. Ventura and Oxnard, 20 and 30 miles eaat, reepect- 
ively along the coaat, also felt the ehock but experienced no damage. (Assdc. Rea . )  
Loa Angeles, Cal., d r. 20, 1917. 

Two earthquake docks in rapid aucceesion were felt in vanom parte 
of eouthern California late to-night. No damage wae reported. ( h c .  
Efm.) 
London Apr. $7, 1917,S:S a. m. 

A vio\ent earthquake in Tuscany and Umbria ia reported in a Rome 
diapaFch to the Exchange Telegraph Co. to have occurred on Thursday 
mormq Many ereone are reported killed at Monterchi, near Arezzo, 
the capital of g e  Province of that name. Considerable material 
h g e  is ale0 reported. ( k c .  Rem.) 
R m ,  Apt. 80,1917. 

Earthquake ehocka were reported at Monterchi teday, the aame 
district laid waste by earth tremora laat week. (United Preas.) 

k i r n h o c .  Press.) 

S S d .  34/ c r 7 u )  
TEE 'MISSOWI EABTHQUAKE OF APRIL 9,1917. 

By RUY H. FINCH, Aasietant. 
[8&molglarl InvwtIgatlons, Weather Bureau, May 29,1917.1 

before 3 . m., central 

in 10 different States. 
It was felt over most of Missouri and Illinois, and at 
many places in Iowa, Wisconsin, Indiana, Kentucky, 
Tennessee, Mississip i ,  Arkansas, and Kansas. At first it 

Madrid region, but later re orts indicate that the epicenter 

Most of the information relative to this quake waa 
obtained from some 160 question cards filled out by co- 
operative observers of the Weather Bureau-postmasters 
and others-most of whom rendered these re orts 

were still fresh in their minds. The majority of the 
accounts thus received are given in some detail in Table 
1, gage 182, of this issue of the REVIEW; their intensities 
an geographical distribution are shown on the accom- 
panylng isoseismal map, figure 1. 
As was recently pointed out by Montessus de Ballore,' 

the use of isoseismals drawn from estimates of intensities 
that a t  best are bound to be at  variance is unsatisfacto . 
relative distribution of intensities than would be had if 
omitted. 
The area over which this quake was felt, elli tical in 

In  addition to 

near the mid dp e of the east- 

was thought that t E. e quake had its origin in the New 

was somewhere between t R ere and St. Louis. 

shortly d te r  the occurrence of the shock while its e E ects 

Nevertheless such isoseismals give a better idea of t Y e 

sha e, extends about 600 miles in a north-south x 'rection 
ancfover 500 d e s  easbwest, 
200,000 square miles. 
instrumentally recorded a t  St. 
Louis, Mo. and the University 
Kans., sli kt records were also obtained at  St. Ignatius 
Colle e, develand, Ohio, about 520 miles away, and the 

I WeaLer Bureau, Washington, D. C., about 760 miles from 
,@e epicentral region. 

The beginning of the disturbance as given by the m& 
jority of observers was 2h 52" to 2h 53" p. m. (Central 

time). The time at  ori 'n as calculated from the seismo- 
graph record of the &versity of Kansas was 2h 52m 
24O f 50. This is in fair agreement with the record ob- 
tained at St. Louis University, within a very short dis- 
tance of the origin, which be an at Zh 52" 30' p. m. 

tory bounded b the V isoseismal. Within the VI iso- 

preceded and accompanied the shock. 
No good evidence as to the direction of the vibrations 

is a t  hand, though the majority of the observers thou ht 
it was east-west. The observer a t  Ironton, Mo., Mr. % . 
H. Delano, says that he looked down and could see the 
earth rock-rise up and sway back and forth as from 
west to east. 

The damage occasioned by this quake was slight. 
Some windows were broken, bncks shaken from chime s, 
and laster cracked over most of the territo boundedgy 

pavement in different arts of St. Louis. A ainter 
workin on a ladder in 2 ranite City, Mo., was sha ri en off 
and f into a flower arden but was unharmed. Many 
people hurriedly left t eir homes in fright. The school 
children at  Warrenton, Mo., and several other places, were 
thrown into a anic and were dismissed. As is well 

Sounds were quite general f y reported within the terri- 

seismal many p f aces reported that heavy rumbling both 

the t I isoseismal. Several horses were t T rown to the 

5 elf 

known, birds an cp many other animals are more sensitive to 

over most of the 
by the V 

in the southern half of the VI isoseismal area. 
The middle Mississippi Valley the southern Appala- 

chian region, the Atlantic Coastai Plain in the vicinity of 
Charleston, S. C., northern and eastern New York, and 
New En land are the well-known seismic regions of the 

of the middle Mississippi Valley quakes occur in the New 
Madrid region. Two quakes, one occurring on May 26, 
1909, the other on January 2, 1912, and described by 
Udden apparently had then origin southwest of Chica.go. 
Scarcely a year asses without one or more quakes being 

whose ori '11 appears to have been either 8 little to the 
south of &. Louis or near New Madrid, was not quite 
as severe as the one under discussion. Another that 
occurred on October 31, 1895, was probably the most 
severe since the great shocks of 1811-12. The last shock 
of note in this region occurred on December 7,1915, when 
an intensity of V Rossi-Ford was re orted. Several ob- 
servers ventured the assertion that %e qua.ke under dis- 
cussion was the most severe since the great New Madrid 
earth uake, and this may be true for the region about St. 
Louisxut is improbable as regards southeastern Missouri. 

Jud 'ng from the distance to which the waves of this 
distur ance was propa ated it seems robable that the 
origin was a t  some dep below the su ace. It is known 
that a series of faults, runnin in a general east-west direc- 
tion, occur in the underlying B aleozoic rock of the central 
region of this earthquake, and i t  is probable that the recent 
shake had its origin in one or more of these faults. 

eastern 6 nited States. Most, though by no means all, 

felt in the New E adrid region. One on October 7, 1857, 

& 1R B 

1 Bull., Bels. sac. Am&. 


